From the time when succinylcholine(scoline) introduced to clinical anesthesia, intravenous route of administration of the drug has been broadly practiced. Severe bradycardia and arrhythmias may from time to time produced by single or frequent doses. The mechanism of bradycardia caused by succinylcholine administration has not been completely explained, it has been found that succinylcholine produce a unpredictable effects on the sinoatrial node. In our hospital , a second dose of succinylcholine is usually used for short surgical procedures that required good relaxation like anorectal surgery and orthopedic manipulation under anesthesia. This study aimed to discuss the conditions under which bradycardia appear during general anesthesia with oxygen, propofol, scoline, halothane, along with the use of second dose of scoline and assess the need for atropine to prevent this effect. Fifty patients aged between 20-50 years of American Society of Anesthesiologists (ASA) class I were included in this study, anesthesia was induced with propofol, scoline, along with oxygen halothane mixture, then 2nd dose of scoline was given 10 minutes later. Frequent pulse rate were recorded. There was considerable decrease in pulse rate of the patients after the 2nd dose of succinylcholine, 36% of the patients developed bradycardia (pulse rate below 60), and the mean reduction in pulse rate was (23±13 beats/min). However there is no need for the use of atropine since all of the patients return to normal rates (60-100 beats/min) within 1 minute spontaneously. Conclusion: It has been found that the use of scoline in one dose produce decrease in pulse rate but not reach to the bradycardia level, while the uses of another dose will result in significant reduction in pulse rate that can reach to the level of bradycardia. All patients return to normal level of pulse rate within 1 minute, therefore, there is no need to use atropine neither preoperatively nor after developing of bradycardia since it's a self limiting phenomenon.
Introduction
uxamethonium chloride (scoline) (succinylcholine) is still the preferable neuromuscular blocking agent. It is a depolarizing neuromuscular blocking drug utilized to paralyze the patients temporarily as an adjunct to general anesthesia, to facilitate endotracheal intubation, and to provide skeletal muscle relaxation during surgery 1 . The popularity of succinylcholine is due to its rapid onset (30-60 seconds) and short duration of action. The extremely short duration of action of succinylcholine (5-10 minutes) is due to its rapid hydrolysis by pseudocholinesterase in the liver and plasma [2] [3] [4] . In therapeutic use (The usual intubating dose is 1-1.5 mg/kg IV), bradycardia, hypotension, arrhythmias and cardiac arrest may develop. Sever hyperkalemia and ventricular dysarrhythmias may develop in patients in catabolic states or underlying neuromuscular conditions, including extensive bums, traumatic muscle injury, paraplegia, hemiplegia, S muscular dystrophy, multiple sclerosis, prolonged pharmacologic neuromuscular blockade, upper motor neuron injury or extensive denervation of skeletal muscle 5 . Because of the resemblance of succinylcholine to ACH it is not only stimulate nicotinic receptors, it stimulate all the cholinergic receptors so the entire parasympathetic nervous system and parts of sympathetic nervous system (sympathetic ganglions, adrenal medulla, and sweat glands) are stimulated also. Low dose of scoline can produce negative inotrpic and chronotropic but higher doses usually increases heart rate and contractility and elevate circulatory catecholamine level 6 . Different types of arrhythmias have been reported such as nodal bradycardia and ventricular ectopy 7 . Bradycardia occurs in adults after the second dose of scoline administration approximately 3-8 minutes after the first dose 8 . The mechanism of bradycardia has not been fully elucidated. Succinylcholine and succinylmonocholine effects on sinoatrial node were studied in dogs, it has been concluded that the positive chronotropic effect of succinylcholine may be mediated through beta-adrenergic receptor in the sinoatrial node and that the negative chronotropic effect of succinylmonocholine may be from excitation of cholinergic receptors in the sinus node 9 . A metabolite, succinylmonocholine, appears to sensitize muscarinic cholinergic receptors in sinoatrial node to the second dose of scoline resulting in bradycardia 6 . There are many reports of cardiac arrhythmias following the administration of succinylcholine to normal children including sinus bradycardia However, cardiovascular effects are sometimes observed that are probably due to the successive stimulation of vagal ganglia (manifested by bradycardia) and of sympathetic ganglia (resulting in hypertension and tachycardia 13 . In order to overcome this effect, intravenous atropine (0.02 mg/kg in children, o.4 mg in adult) is given prophylactically prior to the 1st dose in children and before the 2nd dose in adults still recommended in anesthetic practice 14 . This study aim is to discuss the situations under which bradycardia appear during general anesthesia with oxygen, propofol, scoline, halothane, along with the use of 2nd dose of scoline and assess the need for atropine to prevent this effect.
Patients and Methods
Fifty patients were presented for elective anorectal (mostly fissure in ano) and orthopedic surgery under general anesthesia, their age ranged between 20 and 50 years. All patients were belonging to American Society of Anesthesiologists (ASA) class 1, and were free from cardiovascular diseases. Exclusion was made for those patients who are less than 18 and more than 50 years old, ASA classes II and above, diabetic patients, patients who have a history of chronic drugs use that had effect on the heart rate like B-adrenergic blocker, a-blocker, Ca-channel blocker, ACE inhibitors, severe hepatic dysfunction that can affects drug metabolism, and any cardiac condition congenital or acquired that can affect heart rate.
All patients were monitored with a standard monitoring devices that are available in our operating room which includes pulse-oximeter and non-invasive blood pressure monitoring. A baseline pulse rate was recorded before the induction of anesthesia. Anesthesia was started with preoxygenation for five breaths followed by induction dose of propofol (2.5 mg/kg) then a paralyzing dose of succinylcholine 1 mg/kg was administrated. Endotracheal intubation was done 45 seconds after induction. Anesthesia was maintained by halothane-oxygen mixture. Pulse rate was recorded within 1 minute, 10 minutes after the 1st dose. A 2nd dose of scoline 30 mg was injected 10 min after the 1st dose and also the pulse rate was recorded within 1 min., 2 min., 5 min., and 10 minutes after the 2nd dose. Data was analyzed by using SPSS program (version 20), considering a pvalue of <0.05 as statistically significant.
Results
The characteristics of the total fifty patients participating in this study are as follows: age of the patients included in this study ranged from 20-50, mostly were in between 20-30 years (48%). The mean age was 34±8 years as shown in table I. The mean change of pulse rate among the patients is shown in table V. The mean initial baseline pulse rate was 96±10 beat/min. while following the first dose of scoline during induction was 90±10 beat/min. and after the second dose it was significantly dropped to 65±13 beat/min. 
Discussion
All the fifty patients included in this study were subjected to short surgical procedure under general anesthesia. Forty two patients underwent anal surgery (84%) and eight patients had orthopedic surgery (16%). Since these procedures are short to the use of long acting muscle relaxants, the use of scoline in frequent doses seems to be sufficient to cover such procedures. In this study we use two doses of scoline, the first one at the induction and the others after 10 minutes in order to provide optimal surgical relaxation. The data reported in this study indicates that the incidence of succinylcholineinduced bradycardia in adults and middle age group (20-50 years) belonging to ASA I is unaffected by gender, BMI, or type of surgery. It has been concluded that after the 1st dose of scoline, there is a reduction in mean pulse rate from 96±10 to 90±10 however it is considered statistically insignificant (p value more than 0.05) but it has been found that 22% of the patients (11 patients) are converted from initially tachycardia to normal range of pulse rate (60-100 beats/min). After the second dose, the mean pulse rate is reduced from 90±10 (beats/min) to 65±13 (beats/min) which is statistically significant. Eighteen patients (36%) developed bradycardia (pulse rate less than 60 beats/min), while the remaining 64% become within the normal level. Ten percent of the cases develop more than 40 beats reduction in pulse rate which is statistically significant, and should be taken seriously. Fortunately, all the patients who developed bradycardia recover spontaneously within 1 min, although they didnot return to the initial base line pulse rate but they reach to the normal level. Baraka suggested that propofolsuxamethonium sequence may be trailed by strict bradycardia in patients who had not taken atropine. Bradycardia may be disallowed by premedication with atropine. In disparity to thiopentone, propofol seems to lacks central vagolytic activity and may have a central vagotonic effect which can amplify the muscarinic effects of suxamethonium 15 . Williams results agree with our results, but he used thiopental sodium, methoxyflurane instead of propofol and halothane, he concluded that bradycardia became more severe when scoline was given immediately after the 1st dose and less severe when it gave 8 minutes later and the concomitant use of thiopental decrease this effect 16 .
Another study was done to review the effects of self-taming on the cardiovascular effects of scoline, especially after repeated succinylcholine administration. The conclusion of this study is that the use of self-taming in healthy young patients did not provide protection against subsequent succinylcholine administration. If this technique is used, cardiac monitoring is necessary and care should be observed if succeeding doses of scoline are to be administered 17 .
Conclusion
According to this study, the use of scoline in a healthy young and middle age patients of both gender produce the following effects:-1-The 1st dose results in decrease in pulse rate but no bradycardia. 2-The 2 nd dose produces significant reduction in pulse rate that reach to the level of bradycardia. 3-Fortunatly this bradycardia is a self limiting phenomenon and all the patients return to normal level of pulse rate within 1 minute spontaneously, therefore there is no need to use atropine neither preoperatively nor after developing of bradycardia. It is good that all patients should have monitoring with pulse oximeter and ECG monitor before the start of general anesthesia and throughout the procedures, also a vagolytic (anti-cholinergic) agents such as atropine should be available in the theater for immediate use.
